Presenilins and APP in neuritic and synaptic plasticity: implications for the pathogenesis of Alzheimer's disease.
A key neuropathological hallmark of Alzheimer's disease (AD) is the loss of neocortical and hippocampal synapses, which is closely correlated with the degree of memory impairment. Mutations in the genes encoding the amyloid precursorprotein (APP) and presenilins are responsible from some cases of early-onset autosomal-dominant AD. This article reviews the current understanding of how alterations in the cellular functions of APP and presenilins may result in the dysfunction and degeneration of synapses in AD. APP mutations result in increased production/aggregation of amyloid beta-peptide (Abeta), which induces oxidative stress, resulting in the impairment of synaptic membrane ion, glutamate, and glucose transporters. APP mutations may also compromise the production and/or function of secreted forms of APP that are believed to play important roles in learning and memory processes. Presenilin (PS1) mutations result in a major defect in endoplasmic reticulum (ER) calcium regulation, which may perturb synaptic function in ways that lead to impaired synaptic plasticity and neuronal degeneration. Studies in transgenic mice that express APP and PS1 mutations have provided evidence that the mutations result in altered cellular calcium homeostasis and synaptic plasticity, and impaired learning and memory. This article provides a brief review of the pathophysiological interactions of APP and presenilins with synaptic proteins, and discusses how AD-linked mutations in APP and PS1 may disrupt synaptic processes that contribute to memory formation.